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[#S*fff*<7>$£ffl] 

[ffifafclSl] m-#/l"<>f >£s\;iY*M Y • ^^7-77^^ 4 a (H 

n f — 4 a ) (om&mmMo 

[W*^2] m-tiA"U >K£2>^s*Yy-<l Y > z ? t ? ? 4 a 

(HNF— 4 a) (Dfrffimmftio 

Bf^3] b^/tYV-J Y - **^T-7 T ? 4 a (H 

NF-4 a) <DffiKftM*MZ t-lr^mt-r ^HNF- 4 a^lfi# 

[if ^4] m-#;W^ VtA/nt'f h • 4 « (H 

NF-4 a) *>jg£-*ffl#-f £££>V3£t±m-#;WM >i:i^HN 

f-4 a^^«?^ia#i-^-t^#m^i-^>HNF-4 «^s?i?a#^Jo 

[w^5] m-*JW^ >h^N 0 h-9-^f h - ^^1/7-77^^ 4a (H 

NF-4 a) OffiSfEM£fe£S*&^£ HNF-4aW 

[W^6] m-#;wM > t^^h^M h • ^^V7-77^? — 4 a (H 
NF-4 a) <D&&*m&-t&Zb* &&Xf/t fcl±m-itn"U >i:±SHN 
F-4 a<^«?£|fi«1-&£fc£#mi:-f HNF — 4 a^Bi 1 ^ 

[|f^7] m-*;Wf^f h • )«^P7-77^^ — 4 a (H 

NF-4 a) O^Sfpffi£i£vl£^&v^h&#m£1-&> HNF-4a^f 

[|f^8] m-^W^ Vfc^N'h^M h • ^^7-77^^ 4 a (H 

NF-4 a) 03g^*|fi*i-*ifc^ ^ilF/lfclim-*^ >KJ:4HN 
F-4 a<Dfffi*m&'t2>Z£*ftWLtirZ>^ HNF- 4 a tt^ 

m~? & << y v- * u vift^o r^>a >j > om^B^Jo 

[St** 9] m-^W^^^/^-iM h • 5^V7-77^^ 4 a (H 

NF-4 a) OffiS^ffl«rfei$*4v^fc*JRF«fcfc-r*> HNF-4«« 
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[111*311 o] m-#;w^ yt^^Y*yj l - z ? vr-y t ? ? 4 a ( 

HN F — 4 a) <D%5<£*m.W-r2>Zt, &£X>*/ttzk*m-1])V^y(>K£Z>U 
NF-4 a^Mfifn^i^tttn, HNF-4 «^<|t:Slt-?. 

[IMt^l 1] va-ij y Y • %5VT-~7 7 ? $ 4 a ( 

HNF-4 a) 60ffiS^ffl^^i$^:^v^h^#mi:1-^. HNF-4 aim 

[IS**Il 2] m-*;W^ >fc^rf h-iM F - )!^l/7-77^^ 4 « ( 

HNF-4 a) 0^$r|S#1--5»i fc, ^i^/i/dim-*^ Xa^H 
NF-4 aW^Pitnifcltttn, HNF-4 a^Wt LT 

[fi^igl 3] m-#;W\°-f ^fc^tj^yf I- • yt>7 — 4 a ( 

HNF-4 a) <7)^M=ffl£^.r$-£&v^t Z!&fflLt-f2>, ^ya'J^I 
^ Kt£H 1" & MO I^Jii&J <fc tf/ 1 tz tf^flJo 

[ff^^l 4] m-#;V/M > <h^N 0 h-*M Y - VT — y r ? ? A a ( 

HNF-4 a) (Dm^mmiT^^t, &£Z?/ttzlim-Jj)V^4 >K£2>K 

nf-4 a <D5m*m.wi-2>z.tz %mtir&, ^ >~>^v ^om^^bi-* 

[ff*^ 1 5] m-#;WN°^ ><h^N'h-9--f h • ^ ? 4 « ( 

hnf-4 a) o&Kftm*&z-£-&%^z.tZ!WWtttz>, m^m<7)ffi±m& 
tv/ttzitfemMo 

IW^fil 6] m-*JW^ yt^s*W4 Y ■ VT~7 r ? ? 4 a ( 
HN F — 4 a) (D^Jtm^lThZt, $5£ZF/Ztzl$m-%)W*j >K J; & H 
NF-4 a^^?^PI§i-^it^#mi:1-^, ^^OI^ih^Ji3J:^Vt^^ 

[W*3fil 7] m-^;W\M >«h^/^h-9--f h • )!^T-77^ 4 a ( 
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HNF-4«)^am 
« (hn f — 4 a ) (Dfmmm-ft&o 

[fim^i 9] m-#;w^ >t^/N°>-9->r f - 5^^7-77^^ — 4a ( 

HN F — 4 a ) OfflSflUB*j£C:$-£fcv>£ t^#ttt^HNF-4 a53^?lfi 

[ff^2 0] m-#;W^ h-^>f f - ^^1/7-77^^ 4a ( 

HNF— 4 a) OlS^SttSi^ £ J: t>V* £tem JWU ^Ki&H 
NF-4 a<D5m*mm-tZ>^t ^#tht<i)HNF-4 a^j?ffi#^ 0 

[Ih^2 1] m-#;W^ >tA^hf^ h - ^^V7-77^^ 4a ( 

HN F — 4 a ) ^5:fEffl£j£C:$^&^£fc£#m£-f HNF-4«« 

lm^M2 2] m-#;W\M V t ^s* h ^ -f h • ^^1/7-77^^ 4 a ( 

HNF- 4 a) oM^^PIW1-^>r **J:O p /*fcttm-Sr/i'^>f vci^H 

NF-4 a<3^fcE&§"$-&£fc£#&fc-r* % HNF- 4 a^?E?tLT 

[ff^2 3] m-#;W^ h • ^^V7-777^ 4 a ( 

HN F — 4 a ) <Dffi^ftm*mzZlt%:\,*Zb*!mkt't2>, HNF-4a^ 
^HT- LT^ffii" S ^>ya'J ^itfS^O >f'/'>a'r/ 

[Iff^2 4] m-*;W^ >t^N'h-9--f h • ^^1/7-777^ 4 a ( 

HN F — 4 a ) Oj££-4rPl*'t&££> & <£ Xf/t fzitm- ti )V/H >K X. & H 

nf-4 a <D5m*m.mirz>zb*!]fm£-i-2>, hnf- 4 atrnwrnTt It 

[ft 3^2 5] m-*;^^ ^h^^h^M b • ^71/7-7777 4 a ( 

H N F — 4 a ) ^BS^ffl^^i^^r^v^i:^#^h1-^, HNF-4a<7)^ 

[If ^2 6] m-*;WNM h-^^T h-^^lxT-7r^^ 4a ( 

HNF- 4 a) ^^fcl&Wf 2>Z-t, &&Xf/t.tz\tm-ii)\'^y( >KX^>H 
NF-4 a<7)^?^ia#i-^>i t *m%kt-f&, HNF- 4 aWClBt-S 
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[ff3t^2 7] m-*W >t^/N°h-9-^T h • ^^7-77^^ 4 a ( 

HNF-4*) ©ffl:§:ffcffi£jg£$*fcv*£ HNF-4a#fi 

HN F — 4 a- ) i3 J: ^/l /dim - * > ^ h 

NF-4 a<7>5m*m.mi-ZZ£ «r#mti-^>, HNF-4 a^B^t LT 

[W3^2 9] m-#;W\Vf >t^N°h-9-^f h • ^^1/7-77^^ 4 « ( 

hnf-4 «) <DffiKftm*mzmt%:^z.tZ!tmtt&, ^>^^.^><om 

[ft3t*g3 0] m— >t^s* h^M ]- ■ ^^1/7-77^^ 4 a ( 

HNF-4 a) Ojg^SrS#-t*ii: N is i fctim- * VtCt h H 

NF-4 «0##£Hl#-*-*£fc*#8fcfc?-;&, ^ VO^^g-T^ 

[fi^^3 1] m-*;WM>i:A/^t^ h • 5^1/7-77^^ 4 a ( 

HNF-4 a) <DmKftm*&Zmt%\<*Zt*%mt"f2>, mMM<OV3±.^ 

[It^*I3 2] m-io yb^^Y^y^ h • 9 VT — y r ? 9 4 a ( 

HNF-4 a) <Dm&*m.mi-2>Zt, &£V?/t?zlim-*)W*y( >\,Z£&H 

nf-4 a <D5mzmmt2>zt*!$WLti-2>, mm.m<7>m±-%&&£v?/tfz 

Im^-MS 3] m-#;W\°>f yf\;-S h - X ? t ? ? 4 a ( 

hnf-4 a) <DmKftm*mzz^%^t&®<Dm^&"e$><ox, m -#;v 

m-*W/i:HNF-4« O^BSffUB Oft* i U^t&vm^J:^/ 
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HN F — 4 a (DfflKftmZmz Zlt%\,*fr}?7 fr*&&-ttt& 0 

[»*JI3 4] m-^WM VlC^S^/thiM Y • Z ? VT -7 t ? ? 4 

a (HN F — 4 a) <D5m*®mirZik&m<OWL1&3&'?1b<*X, m-AfrsU 
>*±O p /tfct4HNF-4 a HNF-4 « 0^»*^tB 

^ J: tf / S Ji v - # - o^SSr L < tt^qflqflE * JiSEft * i 

t~ ^W*m - ij >t:ii,HNF-4 a IfiWI"* tf> 5 

4 a (HNF-4 a) % $ f:lim-*;w^ Vir&tfV z ? V 

*7 Kfei 0V£L< ttHNF- 4 aSrn-Ki-^sKV^^l^^f-K i/:i±m 
-*;wf>f >-&3- K-r^* 0 ';^^ l-^^K^^-r^>^^^-^<tO f /^L< 

[0 0 0 1] 

m-#;WM > ( m - c a 1 p a i n) h - % 9 VT 

~~7 T 9 9 A a (Hepatocyte nuclear factor— 

a a ) wxt, HNF-4a«tn) <nms.itm*mzz j <t%\<*zii, m*. 

fc/WM^KJ:* HNF-4 «O^SrE*1-*ii:*#8fcfct-^, HNF-4 
[0 0 0 2] 
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„ is i xf * )V ^ Afttt^ r ^ £ # < <t> r -f v a ^ h ft 

[0 0 0 3] 

m-#;w\°-f /*—y r 5 'J — <d l o-e& "9 > #;w^> 

2t^tftL, #<<7)iSfMU^i, (£lb^ i72tint : 129 

7- 1 3 1 5, 2 0 0 0) o m-#;w<W y\z X *) tmZtL&m&mt LT> p 
5 3, l^y-Y KXlz-fey^- (RXR) OJ^HT-^^SttTV^ 
(Biochem. Biophys. Res. Co mm un. 225:946 — 
951, 1 9 9 6 ; M o 1 . Cell. Biol., 17:2806-2815 
, 1997;Nucleic Acids Res. 21:5092-5100 

, 1 9 9 3) o ttz, m-*wo#* ^nmmm, rw^j^-m, m 

zpf. i3 £V ? &ftmKm^LX^&Zttf7f;mZtir^2> (TRENDS in 
Molecular Medicine, 7:355-362, 2 0 0 1) 0 
[0 0 0 4] 

mwmm l x -? t -t h mm] 

[0 0 0 5] 

±faass:«i*-t^ < *&mm h mmMtj u m- # nf-4 

« tfflSf^ffif *ifc«r^ n (in s i 1 i c o) T^ilJLT, £J&tt 

\-mM U KffiSftfflbjfe*^ m - * fl//*>f >£J:*)HNF-4« *l£ 

[0 0 0 6] 

(1) m-*;WM Vfc'vtbiM 4« (HNF- 
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4 a ) <0*j^|M#h 

(2) m-*;W?>f >iC i^>^/N° h-^-^r f - ^^1/7-77^^ 4a (HN 

F-4 a) 0^»|fl»J, 

(3) m-*;WM Vfc'vChiM b • Z ? r ? ? 4 a (HNF — 

(4) m-#;WM > h^M b - ^^1/7-77^^ 4 a (HNF — 

4 a) ^^Eff^it, iSJLZf/ttztiim-iJMJ >K£2>HNF-4 

(5) m-*;W^ f - 5^1/7-77^^ 4 a (HNF — 

4 a) 0*01^ffi£^££^&v^ HNF-4 a^MSi^i: 

(6) m-#;W^ >t^s* h - X? UT-~7t?? 4 a (HNF — 

4 a) ^iOVt^fim-^W^ >(;j;^HNF-4 

a055ii?^ia#1-^it ^r^t-r^, HNF- 4 a^Wi^-t LT^1"^ 

(7) m-#;W^ Y - Z ? t ? ? 4a (HNF — 

(8) m — tf/W'W > b h • % ? VT—Vt 9 5> 4 a (HNF — 

4 a) (D^^mm-fh^ teZlf/Ztztem-tDV^J >CJ:^HNF-4 

a<Dftmzmmi-&z t *!$mtir&^ hnf-4 Lxf?mi- z 

(9) m-#;W\M hHj-^ h-^i^T— 4 a (HNF- 

4 a) (OffiSl^ffl^^i^-^^v^t^^iti-^, HNF-4 a<^$M^£@ 

(10) m-*;V;U h-^^lxT — 77^ 4 a (HNF 

-4 a) <7)^£|£#1-;z>C iJ^/J ?ztem-*)W*4 VtCi^HNF- 
4 a^^^r|S#1-^ < r HNF-4 a ^^itl>^IO 
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(11) m-AJM^VtA/nt'f h •5^1/7-77^3' 4a (HNF 

-4 a) OfflSf1UB£©£$^£v>£fc&4Wfc1-*, HNF-4 «i*|Kf 

(12) m-#;WM fi^^hiM h - 5^V7-77^^ 4« (HNF 

-4 a) c0^^iaW1-^ih, *3J:t>Vf 1Z\±m-ilW<< ^Ci&HNF- 
4 a 0#j&£lfi«^&££: -f*> HNF- 4 a^H^t LT^ffl-T 

(13) m-#;WM h • 5^V7-77^^— 4 a (HNF 
-4 a) <Dffi^.ftm*MZ-£-<t%^Z t*mWitir2>, r/ya'J>«i:i 

(14) m-#;W^ ^t^^h^M h-5^VT--7T^^ 4 a (HNF 

-4 a) <D^%m^i-& feit^Vf £Jim-#;w-^ >IC i^HNF- 

(15) m-#;V/^ V t^;* Y - X? r 9 9-- A a (HNF 

-4 a) <Di®^m*i&zz^%^zt*m%kt-tz>, mm.mom&M&xx?/ 

(16) m-^^^Vfc^nff f - )!^V7-77^ — 4a (HNF 
-4 a) <^^^Pl#1-^>i & £Tf/$tzl,tm-j])V^y( >l:<t^HNF- 

4 ao^?^i5aw-r^i<h^#mi:-r^. M^^it^i^/^ tzkmmm 

(17) m-^;WNM b - 5^1/7-77^^ 4a (HNF 

-4a) <D^mM-)l ; &, 

(18) m-#;WNM >K ]^-f h • 5^1^7-77^^ 4 a (H 

NF-4 a) 

(19) m-#;W\M f - 5^W7-77^^ 4a (HNF 

-4 a) (ommmzmtZi^tK^z t^#f tt^HNF-4 a^¥isw?jfe 
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(2 0) m-#;w^ ><h^/N' h • %>?VT — ~7t>7 9 4 a (HNF 

-4 a) <D&&Zmm-f&Z &£Tf/t fctem-^W^VKli&HNF- 
4 a<^^&|&#t-&C: < h£#ffct-r&HNF-4 a £il?IM^?£. 

(2 1) m-#;W\M > fc^vrC h"*M f - ^^1/7-77^^ 4 a (HNF 

-4«) <DteE.ftm*mzZ-tt%\,*Zti%mti-2>, HNF-4<r^fS^ 

(2 2) m-1] > t^JSh-*)-^ Y • — ? * 4 a (HNF 

-4 a) <D^*mm-tZ>Z.t, tzl±m-*)V;*y( >KJ:&HNF- 

4 a<D5m*mm~?z>z t*i?mttz>, hnf-4 a^m^-m^t lt^i- 

(2 3) m-#;W^ ><h^\° hiM h • Z?VT~-~7t?? 4 a (HNF 

-4 a) 0*g3LffMB&>gC:£-£&v>£ t*mWtt-?Z>^ HNF-4 a #*|£^HT- 

(2 4) m-#;WM b -9--f h-*?V7 — "77** 4a (HNF 

-4 a) <7yife&*m^1r2>Z &£Zf/ttzltm-3})\s^4 >KJ:&HNF- 
4 a?>5r$?£lfi#-f t Zmmt-fZ, HNF-4 a^¥B?i: tr^ffli" 

(2 5) m-#;WM h^M > - ^^1/7-77^^ 4 a (HNF 

-4a) 0^gS^ffl^^,l^-^^v^t^#i^t1-^>, HNF-4««D»g 

(2 6) m-#;W^ > t^N° h • 1/7-7 7 ? 9 4a (HNF 

-4 a) (Dm^mm-t & ^ t> ^iUV^fciim-^WM Xa-SHNF- 
4 a<7)^^Pl#t-^i t HNF-4 aCO^lC;lHH1-^^t>^ 

(2 7) m-^W?^ h -)!^l/7-77^^ 4a (HNF 

-4 a) (Dm^m^^^^^^t^Wt-fh, HNF-4««@^ 

(2 8) m-#;W^ h ■ Z?lsT-7T ? ? 4a (HNF 
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-4 a) tf>^£lfi#-r&£ &£ZF/ttztem-iU)WU>l t z£2>HNF- 

4 a <D5m*mMirz>zt*%mtirz>, hnf-4 a«a?i Lxftm-r 

(2 9) m-J3)\"*4yt^^Yy-j Y - XtVT-y t ? ? 4a (HNF 

(3 0) m-*;W^ y t^/* h ^^1/7-77^ — 4« (HNF 

-4 a) (Dfti&Zm^-f&Zt, &£Zf/tfzl±m-Jj)l<sS'( >i:il»HNF- 

^Jh^is <£ ^/i tzl*tismjj&, 

(3 1) m-*;wq >h^/N°h-9--f h • %>7 1/7-77^^ — 4 a (HNF 
-4 a) ^IS^^^d^^r^v^t^^ti-^, ll^^l^ih^feJ:^ 

(3 2) m-%)V/*4 >t^ss h - UT~7 T ? ? 4a (HNF 

-4 a) <7)i^£ia«1-&.r &XXF/tiz&m-*)W*4 >\,z i&HNF- 

4 a(7)^^ia#i-^>ih^#mti-^. n^^Rs±^*5j:^/f tztex&m 

(3 3) m-*;WN^ > t^s* F ^^V7-77^^ — 4c (HNF 

-4a) <DmKftm*mzz^%^it&w<Dmfcii&x~&vx, m - #;wnm > 

JU/U >£HNF-4a (DffiKfcm <om$k t lt&DI»v Vi~ )V& X Xf/ 1 tz ii 

< fzttmtztfim-f&z t\,z£2> y K&m&m - %A"U >^hnf 

-4a ^aufpM^^a^ $-£&v^^ ^^-r^m, 

(3 4) m-*;WNM >^J:^>^N°h-9--f h-^^VT-7r^^ 4 a (H 

N F — 4 a ) <D^%mWr&4t&M<Dmfel3&-C3b<oX^ m- J])Vs*<i 
UV2 7tf£HNF-4 a Mt^%£^g!i<£-^ HNF-4 a <D$~ffi%mm-t2> £ 

t^x%%i/7i-)v&&xji ! /*tz\,±^-j]-*mm^-z>?h*m^, z<Disyi-)v 
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(3 5) HiTfB (3 3) t tzit (3 4) O^Stc J; oTI^^tH^^ 
(3 6) m-*;WNM >^J:t>V^L< ii^/^-9--f h •^^1xT--7t^^- 
-4 a (HNF — 4 a) . £ £{im-#;W-?-f y&n- K1-&* 0 ij ^ K 
i3J:UV3gL< liHNF-4 a K1-&* 0 V J* ^ K, tfzl±m-*)l< 

>£rr- Y-fh^) Y*&mir2>'<??-&£V l / : gL< tiHN 

F-4 a K-f-^^y I/*?- K&-£-^1-£^**-£^&< t *>-g"A,T* 

[0 0 0 7] 

/6 7 2 9 9-^&#iB«<a;£&fc$£oT>r >VV 3 ( i n silico) 

IU *<0tt*, tI6f^HNF-4 a-e^^^t^ttiL^o 3 

K> HNF-4a#m-*W>ig^t4ifc, $f»i:HNF-4«^m- 

[0 0 0 8] 

(m - iJ fr'M >tHNF-4 a 0^|5&#*3 J: tf / £ fcfim- ft Jl"U > £ «t 
•£>HNF — 4 « ##IB#fc «fc & !gm^m?>Bfrlbi3 «£ 

Jfe-C!&SLTv>&£fcri«&t,;fLTv>& 0 HNF- 4 t LTfpJSU 

BiWct&o ix.lt WM(Opffl1&K&\i*XHNF- l<r^IPF-l/PDX 
- ltet'tm^m^ibv hV-fZl&f&'r&t^jLbtilSt), tCHNF-l a 
<D^Vr^ yu^a.U~^ ~ (positive regulator) t LT 
#&IIU ^/Vi'J^ ^3-X>7.^^^-2 (GLUT2) , feitf 
^3-^^^-- tf (Glucose kinase) & ^MftWttl^iifc : ?- 
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<r>$S.*im Ltv^ (PNAS 98I14189-14191, 2001; 
BIO Clinica 17:410-414, 2 0 0 2 ;PNAS 94: 
13209-13214, 1 9 9 7 ; D i a b e t e s 50:2472-24 
80, 2 0 0 1 iDiabetes 51:1409-1418, 2 0 0 2 ;E 
x p. Mol. Med. 30, 33:59-63, 2001 ;PNAS 94: 
13209-13214, 1997) o fl£3fc. HNF-4 a (D-i > y 
T*SK**1**ffcJB«U HNF-1 « l^;^±#£^LfcW&ttfc 
fc#x.fc*LT§fco L*U HNF-4 ai)K << > v ^ V V&feT'/tt^- * - 
rt-C«f5atC^,tB$^'>^ai^^ > h (cis element) fcjS£-U it 
»ttfc*0*iR*Plfr*-4£fc:&*^$*Lfc (Bartoov-Shifman 
, R. et a 1 . , J. Biol. Chem. , 2 0 0 2) 0 
[0 0 0 9] 

HNF-4 a feittlZ, itfett2MMm^MODY 1 (M a t u r i t y - o 
nset diabetes of the young) <7)M\%Mi7Z-f-X-&Z> 
Z. t&mb frlZZ tiX\<*2> (J. Mol. Endocrinol. 27:11- 

29, 2001; mmmm n 4 9 mm 2^: 1 6 1 - 1 6 4 , 2001) „ § 
biz, 7*nt-^-©HNF-4 am&Mmz&mm&tt-r&K 

^*X*lzm$mfc%frX^Z> 0 loliil^HNF-l a fcn- Y-t&mft&x 
%>%>o HNF- 1 a^u^-f-lz&Hr&KNF-A a &&&>tiL<D&&K £ 1) „ 
HN F — 4 a ^7°n * - * - tCjgf^-f „ ^©^IHN F — 1 a <Z>H5I>& S ©M L 
^ lfStt2lfIiMODY3^1g^*i^ (G r a g n o 1 i C. et a 
1., Diabetes 4 6 : 1 6 4 8-1 6 5 1, 1 9 9 7) , -eo-flft^ 

n*-*~fc£tf&HNF-4 aJIr'&SPftOggJIti, ttMlt^l. (S l 
adek F. M. et a l . , In Nuclear Receptors 
and Genetic D i s e a s e : 3 0 9-3 6 1, 2 0 0 1 Ed 
s. TB Burris & ERB McCabe, San Di ego ;A 
cademic Press;Marlene J.Reunen et al 
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^— s>: 13/ 



. , PNAS 89:6300-6303, 1 9 9 2) 0 *VI I BTt» 

^.JIjGe (severe factorVII deficiency) OJft#"C 
@He>t>tLTv>4 (J. A. Carew et a 1 . , BLOOD 15:43 
70-4372, 200 0) o 
[0 0 10] 

ztibfrb, hnf-4 a om&^mmxmit. HNF-4 fl ^a^ti 

^T$«t#if,^o tot. HNF-4<rO^«^Sli, HNF 

*^»tli^l, 0 HNF-4 tf^lE^H^fcLr^-tiaMS^fcLTtt, H 
N F - 4 a <D&&mL «:^nt-^-ifcttx>;N>t-fl fc^tf*** 
^♦i4o *#fi<HCfi, >'>at.y HNF-l ait{gi\ JfiL«@H 

V I I HT-st^, £ «t tfjfiLftSgS& I XB-^Hfifc^fc t^Wbtt&o 
[0 0 11] 

Hf^ffitC*5V>Tm-*;V/^^ ^HNF-4 a ^la^L"C<I.tt^r^^i~^> ut^ 
WfcjWCLfco m-*;V/^ >K«fc &HNF-4 a (Dfrffil^ HNF-4 a^i 
4\ *fc*4HNF-4 «0*IBM**3liiBii-o tot, m-*^OtH 
NF-4 «OffiSfiMB*fe£$-£$:v>.r tic* HNF-4 aO^l^lft 
^it^i^o 3fcfc*±, HNF-4 fl (7)il, fi^i^-t LTO«fl 

fciort & i t imrn^h & „ 

[0 0 12] 

m-*;WNM>t:±l»HNF-4 « ^>^lifl#^J, 43 it^HNF- 4 « *«<E^H 

& x vmmmikfemm it, m - * > t h n f - 4 a nms&m - $ *t 

%^Zt*mffl:t-t2>o tfcli, m - * > t HN F - 4 a <D^^af t 
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^-v: 14/ 



Jjfc m-*;W^>|:i^HNF-4 aCO^mmm^m, *3J:trHNF-4« 

«¥H^£ tT^i-^it^oit^^^M^ji^?*^ji«i-^o mm 

[0 0 13] 

£<bK, m-Ufr/U >tHNF-4 a <Di®S&m*mz. fc £ i 0 

> m- # >tCJ:^HNF-4« O^HHjBH-rSife&OHfjh^ «t Tf/t tz 

m-*;W^>iHNF-4 fl «ftl^^^it ttx.ii 

VKJ:4HNF-4a O^Jf*fi*t S i i: fc ti, HNF-4 a 

LTli, Mx.ifHNF-4 a^g^-t LTf£ffi1-& 

MmzXZj^ls^v-yfrmmto'r&ZbT&m&ZtiX^Z (S e amu s 
K. Sreenan, et a 1 . , Diabetes 50:2013-20 
2 0, 2 0 0 1) o L^U Z<Dm^fc&^Xi$ y m-*W>iHNF-4 

[0 0 14] 
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2 0 0 2 - 2 5 4 9 7 3 ^ ^- v : 15/ 

Sf£/B£j£«r &&v>{±m-;*/;w^ > £: HN F — 4 a 

4 all, itLf>^il^X^:^^T^31$-^7^«, IDM^Itl^ ^ 

Zh\zmWkZtltz1s<DX$><=>Xls iv^ 0 m-*;Mr/tHNF-4a© 
ffiSffcJB, m - * ;WnM > t H N F - 4 « i Olllfil^ti, flflxJ* 

m-^;WNM ^07 ? nT-T-^ttj3i:U ? HNF-4 a 04E^H^^iaip$ 

fe\ I gG^^M^nrV >F c®ftf\ His-tag, Myc-t 
a g, HA- tag, FLAG-tag, SfciiX-p res s^^, 

[0 0 15] 

m-^;V/^>^«t^V*7t(iHNF-4 a ^mfp^^fg-e^^ 
<7>*BS>ftJB <0 jg* L Xik D * v ^ ;Vj3 J: tf/ * fi *7 - # - fc^f £ 
&m-f SihCJ: 19. m - *;WU>tHNF-4 «^S^I^iH^v> 

Tl^y7x7-^ (GFP) . i5i^#tt|BI^#:^^ 
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12 0 0 2-2 5 4 9 7 3 ^ : 16/ 

h7^7x7-t* (cat) a^f-ftif, 00 

F-4 aOjft^^ffij&^BT^-Cab^o 
[0 0 16] 

*&v»tt N m-*;W/N°-f > is J: 0 r / / f ^;liHNF-4 a tfo&m t 
„ HNF-4 ^^i^ffinifc^l-Sy^t^ilJf/i^l^-*- 

Z> o 

[0 0 17] 

^^>iZ X & HNF-4 aW^tttinufcO-C^ */71rfr& XTf/Ztz 
l*~?-1J-Z&mi-2>% i *m^, Z<D*s?1-fr&XXf/*iz\±*?--l3-<D3£&£ 
Lite^&ttzlimkZtfimirZZtKXl)^ m-*;WU>tHNF-4 a 
<D&&3SXtf/t >[ZX ^HNF- 4 a £ Mb-g* 

[0 0 18] 

i£ffi*C£*o >l? YwmWi&\Z X ^#t>^m-»;WMvtHNF 

-4a Of^^-^ «fct>V£ fciim-7j;W\M >(:i^,HNF-4 a OSWH^HIWI" 

£ $ <b ns^si-e* 4 o 

[0 0 19] 

(m-Xfr/U Vfc HNF-4 a O^lfiWJ, m-#;W^ VtiSHNF- 
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m-#;WM >H±&HNF-4 «<B5MBEE»!K £ «£ 0V£ tz fiH N F - 4 a 

©75 ym.milfrb%2>s<-73- Vttzit^V n^^f- K^t^o m 
-%)W*J t^l.HNF- 4 a fi^^&^T 9 ?- h\ i£(WJ rf^ 

^fKYKLLPG mMmi&£Z}*mi ^#RS) (i, M^eSOffiS^ffl^^ 

-*;W>l?t(iHNF-4 a^T^TOJ^^ttfU S^^O^y^ 
K^JjE&H;: <£ o -c-g-j& U ±EK^i:fe^tm - > t HN F - 4 a 

^£s^t-&££Ki 0l^iTOT-&& o m-*;W\ , r/tHNF-4« 
[0 0 2 0] 

±MW[^fttzit^m, ±fBm-#;W^>£HNF-4 «<7)|£^|fi#£ik Jt 
ffim - iJ JU/U >CUHNF-4« O^ISW^k 43 <£ If / $ £ fiJifEH N F 

« o^ss#ffl & mmmm ^t^m^i-^tz^^mx^^o 

[0 0 2 1] 
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12 0 0 2-2 5 4 9 7 3 ^ ^-v ; 18/ 

km %m<Dfo&® ttzi±mmk—mz&mLT$>£^ 0 

[0 0 2 2] 
[0 0 2 3] 

&R*/HJHEHtt, -hieig^PlWJ. ±IB*»|fl«0, ±ffi*^j£%ojg£ 

&)nm.*m^x z. ti h (ommv^ziy -9 £ # ? -e § & 0 

[0 0 2 4] 




ffilE# 2003-3080975 



#12 0 0 2-2 54 9 73 ^ : 1 



[0 0 2 5] 

tfc^j. %%u )\sm&&Tfm\fc, ??h-x, vo.-^o 

[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 

ware**,, m§UPHti-&t %imm*mnLxi> x < 

[0 0 3 0] 
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[0 0 3 1] 

F-tZtfVZ? V*?- Ki3«fcO*HNF-4 a * =7 - K"*-*#U J* * h\ $ 

NF-4 a 4rn- K1~£ * * k^-^ K£-^rt&^ * - < t 

[0 0 3 2] 

m-Xfr/U >^3ctO f HNF-4 CI tLt> £itfcTX^Ift^}£T~f£ij!£-£ 

> m - * > t H N F - 4 a O^^^J J: rmgfif Oli, mz-\£m-D)V 

V— fe\ IgG^t^M^n/r/Fctit, S-f7^7 
(GST), His-tag, Myc-tag, Flag-tag, t 
tzitX-p res s & H^WKSfcti'; ^ii-^-f^ K^t^^Ltfflf 

[0 0 3 3] 

m-7j;w\"-f fcfiHNF- 4 a -Srrr- * ^ V*?- KJ±, t: h c 
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[0 0 3 4] 

±m*y hit, m-*;WNM HNF-4 a ^^m-*JW^ & 
HNF-4 a<D^*1fc\&^&tz®<Di/>?1-)Vi$£Tf/3.tz\,±^-i3-, s*y7 

g j: t>v t & *± ^^fti^motuv^ $&&Hfc k * o x a . 

[0 0 3 5] 



[0 0 3 6] 

mmm 1 ] 

m-*W>^SW^Sfif$:, SI£2rlB&W0 0 1/6 7 2 9 9f 
[0 0 3 7] 

LPPG ii^lWIttO^)^ ^ »; rr^T"^ KYKLLP WMtt^W^mM 

ftt^itW^^o HIl alzt bm-*^ >tt hHNF-4 a t^n 
— iifrTJ'i * > Ell bC^f^m-*W>tli h HNF-4 

afcOiO^Uo iOig^t,, HNF-4 attm-#/W*>r VfcffiSffcJfl 
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12 0 0 2-2 5 4 9 7 3 ^ ^- v : 

I ^-*^-*T'<7)@e?iJ<|f^fit: hm-#;WM >(0 2 7 9fg07 5/ ^i 

[0 0 3 8] 
[H»J 2 ] 

m-#;w-W >^v^-r-T >ynf7- t£-C&&£ £^<b> HNF-4 a<7>m 
[0 0 3 9] 

HNF-4 afS^^^ K^TOi^CfiLTto t1\ HNF-4 
a c DNA£, \L hjfflfcp o l y A + RN A^£>i£ij£^* 0 V ^ 9 — tr3S§I& 
JES (RT-PCR) £J:9£»U P C R^9- ^S*?tL*Jfi3gejj|t±Q u i k 
Change Site-Directed Mutagenesis kit 
(STARATAGENEli) IJllHELfco N^CH i s&£ZF 

Xpress-tag ittl!aZ'it&W}®mi&Rifk&.'7 i 7 X $ h\ p c D N A 3 . 
1 /H is (Invitroge nf±) CEcoRI HM )> 'Ct^^^ HNF 
-4 aM^7X5 KfcflMfcLfco ^n^>^U:HNF-4 a cDNAO 
75 /MiRSEy!)t±. NCB im&Wr- f"<-X<Dmzv va >ffXP_ 
0 0 9 5 1 4 (SSBHE^fciiHNF 4 A) T?ab-ojfe 0 
[0 0 4 0] 

JhffiHNF-4 a»7^5 K£/Bv\ /f>lfhDWHNF-4 «^63f 
TNT T7 Quick Coupled Transcript 
ion/Trans lat ion System (Promegatt) L 
Ttr^o/io -T^^-t), _hffiHNF-4 «Hm^9^5 K^TNT T7 Qu 
ick Master M i x ft-^tT^ 3 0 XIKX 1 . 5 

W>^a^-y 3 >tTHNF-4a^U (J^T\ TNT/HNF — 
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23/ 



4 at^d) o 



[0 0 4 1] 

-owuK&vzm&nfrm&mte, tnt/hnf-4 aKw^omm 

i *)mmLtzm-*)W*4 y (PROTEASE, Calcium Activ 
ated Neutral, calpain, Sigma tt) 
5 0 fi g/mL tts:2> ZdbzffiinL, 2 0 0 mM Tris-HCl (pH7. 
8) /ImM DTT/6mM CaC 1 2 ?4TT»3 7tCtl^>^a 

M CaCl2©ft*)»)i:i0mM E D T A **iniL;fctW*fl*LTra«fc 

tVW?77- C4% SDS/1 2 5mM Tris-HCl, pH6 
. 8/20% ^-bn-VO. 01% 7nA7x / /-;i'/jv- (BPB) 
/l 0% £-pOl^:7 0 h^y-;i/ (mercaptoethanol) ] £ 

inx.r 5 ^r^» u 10% sds-pagekj:!} £-81 l£ 0 *nlH 

NF-4«WC-19 (Santa Cruz Biotechnolog 
yft) iSXTftfiXp res s fcvfc (Invitroge ntt) SriEv^T ^ * 
^Dyfr^ftCJ:l)HNF-4 «*JfftffiLfco tfcWti:ECL we s t e 
rn blotting detection kit (Amersham P 
harmacia B i o t e c ht) ^fiU^o^o 
[0 0 4 2] 

HI2 K^LfzXd ^ *y-*y*rm-jj >i:i^,HNF-4 a <DftfoiW&*) 

O^ffiRttSr^r-^Sifc^t,^ t hm-^;V/NM^^|WI#^HNF-4 a 
»f* t^-Lh*L%> 0 VX&nmXefrh^ HNF-4 attm-a/U/M' >KX 

[0 0 4 3] 
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[%jfc*ii 3 ] 

(m-*;W^>tHNF-4 <rOg^4f) 
[0 0 4 4] 

c DNA£. t MFfJKp o 1 y A+ RNA (C 1 o n t e c h*t) frb 
RT-PCRfci «93I#U P C Rx5- tlfe^iSif ftliQ u ikCha 
nge Site— Directed Mutagenesis kit (ST 
ARATAGENEtt) K £ *) fcJELIzo C^KF L AG- t a g Sr 

#Jn$-fr*Ifri»j|fflJ!&ffl|&a^7^5 h\ pCMV-Tag4 (STARATAG 
ENEtt) 'vSa 1 V?ffi.fr&^ m-*;W^>^7^5 K£fl| 

IUo ^n-^>^L7tm-*;V/NM > cDNAOT^tlOTJli, N 
CB IIfiIf-^^-^(D7^-b7y3>ffAAA3 5 6 4 5 (g^bUs^ 
£t±CAPN2) 7 3#§&J:O f 7 4fgOT^ / WR^f, I EKg& 
£*VCV>&J^fi|W|— C&& 0 iOIE^ffiftliSwiss-Prot (PI 
7 6 5 5) KiS^X=i>yV ?Y (Conflict) <D%?>WhZ>o 

[0 0 4 5] 

m-*;WNM>lf^tHNF-4 ««^jFS:HEK 2 9 3 T8U& 

mx u fflmfi-wm&zmmLtzo t-r, mmm. 1 . 3xio6<t)hek29 

3T,«£3 7 < C/5%C0 2^#T'C4NfKJ§*L^ (6 0mm ->-V- 
V) , 5/ i gC0HNF-4<rfI^5K (H*&#!l 2 L£ i> <D) Ztzit 

hn-;i/tLTpcDNA3. 1 /H i s 7 7 7, 5 K* 5 y« g<£>m-# 
)WU>§&m.-7?A$. Vtmz, F u G E N E 6 Transfection 
Reagent (Rochet) £ffiv>T h 7 7 jl * ~> a V Lfz 0 

iii^itp b s (-) Tifcii-u 500^1 (ommmm^y 77- C2 0 

mM HEPES, pH7. 5/150mM NaCl/lmM j^-^v^^T 
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2 0 0 2 - 2 5 4 9 7 3 ^ ^-i? : 25/ 

5 ymmm (EDTA) /\ % TritonX-100/lmM 7xx;M 

(PMSF) ] KteMU *±t2 Ofrm&WLtZo 
1 5 k r pmt2 0 #|HJ 4 *C K Tit^SI" & £ t i D Jif»£|IlJ|XL 
x (cell lysate) i Lfco ^U:c ell 1 

ysatel:, 0. 1 %<D^M.mT T B S (pH8. 0) T?tKT*fe 

IU:Pro t e i n G Sepharose 4 Fast Flow (A 
mersham Pharmacia B i o t e c hti) ^ 1 8 // 1 $$0 

K#lHNF-4 a^m/c- 1 9£0. 6^g^DL, 4 r*C 1 IHMEW!5ftI& 
^ Protein G Sepharose 4 Fats F 1 o w£ 2 0 // 

i Jnx.> £ h iz 4 r-e i f%m&®mffi Ltz 0 stMemfc x p r o t e 

in G Sepharose fcHIJlXU 5 0 0 // 1 »^';7 7- (5 0 m 
M Trsi-HCl, pH7. 5/15 0 mM NaCl/0. 2% NP- 

4 0) t3@^L^l 30// 1<7)2XSDS ^VTVl^y 7 y -£}JD;i. 

5 ^fllJgtflL ±m £ 1 0 % S D S - P A G E K X frU Lfz 0 t<D^ Wh F 
LAG M2^l#: (S i gmafi) iJi^lXp res s»fflK7x^^ 
^nyf-f >?mz£ t)%i<£m&MZikmLfZo ttiJ(iECL wes 
tern blotting detection kit (Am e r s h a m 

Pharmacia Biotec h*±) H&E LT^t& o £ 0 
[0 0 4 61 

El 3 AK^L^J:-? fc, jftHNF-4 a X h^WlcM (IH^ I P bi&TF 

) T\ m-*;WM V (FLAG - t a g#Dn) teHNF-4 « (Xp r e s s 

mu) t&mjiz^fzm,®- (mtpu-yi) -eo^?tL7to hnf-4*^#§- 

T^fn-^if^X^(7)^#^a^^ t cj:^^^^( i ^< % HNF-4 a tm-* 

;w -? ^ ^ zmi-i><DT*$>%z.ttfm<bfri l z%'2?z 0 mum- K&v&m-* 
»su ><D%;mmmmx-$>2> z ^flag M2^mzx^>^^^^> 

•7'n y^t yy<Dm^frhmm.Ztitz (@3A01ysat e#HB) „ m 3 B 5i 
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^prM 2002-254973 ^ ^- v : 26/ 

HNF-4 aSS^tci OMftOXp res s-HNF-4 a^dlR^ttTV^ 
[0 0 4 7] 

£fc&#Ji£>Tj!,fflLfco HNF-4 « fi|S^H?-T2b»K ^stfST-^yn^e 
-^-tfcli^W^-K^U S»*^f-0|E^«riStt'ft:-t&o HNF — 

Afstt 2 mm%iffi<Dmmmm?--e$>2> ^.ttm^x^mt^^hs hnf 

- * ^iHNF-4 fl O^gSfpffl * lfi*"t & i t K X 0 > Wx-lSm-* )\> 

HNF-4 «<^^»*Bi#-raifclcJ: „ HNF-4 aHj^mm^t LTfiMfl 

oT«^fi. HNF-4 « oiiiH^^^feHi-^^SloBfrjhfei^/t^tt 
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^Fl2 0 0 2 -2 5 4 9 7 3 ^-v? 

[01] m-*;WU>tHNF-4 a OffiSfKEJ HVy'Jn L 
^^r^^i-gl-eab^o 11 a tin Fm-*W>fci: hHNF-4 a ton 
-;fr/UT9>f ^ >Y<D&^ Ml bl*W¥m-%)WU >t \L hHNF-4 a 

&o 0 2 Afi}5LHNF-4 aSb#«rfflv^^ai^ * y f- j >y<D$£$k*m 

•fc ££0 2 BfiiftXp res s iMMv>/^x^ * y t- ^ ^OjJNI 

^F*^ - # - O^TiT^ o. 

[0 3] m - U )UsU > <h HN F — 4 a # ? «ftT*£i- £ £ t £^1"0 
•C**o 1 t±m-*;WNM> (FLAG-t ag#i) tHNF-4 a ( 

Xp r e s stfJn) l/->2(im-^JW^> (FL 

AG-t a g#JD) 0*SrH31$^w«li|glSiW4-e**o ® 1 OAi3 J: U^B te, <€" 
*vm#LFLAG M2j5L#^J;D { mXp res s^fflv>f^xx^>7n 

^fr/^ (Blot) ©gSS-^to i^, I -p&m>HNF-4m**m^T 

ftlZikfeZftteitzZb*, 1 y s a t ettft«Eit*LTV»J5rV*j||Ha&WR.*^ 
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[Ell] 
a) 

475 FKLPPG (thm-*;U/U» 
437 YKLLPG (fcHHNF— 4ar) 
KL PG 



b) 

197 FKLPPG (^-t»-^rm-*;U/W» 

437 YKLLPG (thHNF-4or) 
KL PG 



[IH2] 



(kDa) 




B 



(kDa) 

ioo -.V ^ 

75 

50 "f|J 

37 j&k 1 - 



CaCl 2 
EDTA 



+ + 
+ + - 
- - + 
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[EI 3 J 
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2/E 



IP:HNF-4 a 
Blot:FLAG 



B 

IP:HNF-4 a 
BlofcXpress 



(kDa) 




lysate 



(kDa) 



75 mil 

50 4PT 
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[mm] 

i&HNF-4 aO^Sffi#^J> HNF-4 LTfpffl-r^itfe^ 
Oifi?WfcO«4«ttl, HNF-4 «O^»»CjeH«3feft<0|»jhj«iJj:ir 

>Ki«HNF-4 aO^Pl#^> HNF-4 a «B^t LTfpffii"^ 

atf^ost^T-M^^m^ii^^ hnf-4 a <D5mi,zmm-$-2>mm<oM± 
mum] * l 
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#ffFtMO#-f- #12 0 0 2-2 5 4 9 7 3 

^r##-^- 50201300726 

mm^ ^aaiis 0094 

fpJ&B ¥tl4^ 9^ 20 
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m m a m m m m 



»SU#-§- [500520628] 
1 • B 2 0 0 0^1 01260 

1 7 
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as m a m m m 



»g0#* [000002831] 
1 . Jl B 1 9 9 0^ 8JI28B 

# #r $Itt*EB«3Tll 4f 1 Of 



